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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a lubricating grease 
capable of stably exhibiting its excellent lubricating 
characteristics even if used between sliding members subjected 
to high contact pressure. 

SOLUTION: This lubricating grease is obtained by adding >10 
wt.% of PE beads each 5-40 |im in diameter as solid lubricant to 
a base grease. The lubricating grease can exhibit its excellent 
lubricating characteristics even if used between sliding members 
(between a worm 4b and a worm wheel 10) subjected to mutual 
contact pressure exceeding 0.5 kgf/mm2 since the mutual 
coefficient of static friction is stably suppressed to low levels. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .!|his document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Lubrication grease which the contact pressure which comes to add a solid lubricant to base 
grease, and exceeds 0.5 [kgf/mm2] is the lubrication grease used between the slide contact members 
which act mutually, makes particle size of said solid lubricant 5[mum] -40[mum], and is characterized by 
adding the solid lubricant more than 10 [weight %]. 

[Claim 2] Lubrication grease characterized by making particle size of said solid lubricant into 10[mum] - 
40[mum] in lubrication grease according to claim 1. 

[Claim 3] Lubrication grease characterized by adding said solid lubricant more than 15 [weight %] in 
lubrication grease according to claim 1 or 2. 

[Claim 4] It is the lubrication grease characterized by said solid lubricant consisting of a polyethylene 
bead at least in lubrication grease according to claim 1 . 

[Claim 5] It is the lubrication grease characterized by said solid lubricant having polytetrafluoroethylene 
powder further in lubrication grease according to claim 4. 

[Claim 6] The motor with a moderation device characterized by using lubrication grease given in any 1 
term of claims 1 -5 for either [ at least ] the gear engagement section or bearing. 



[Translation done.] 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. fhis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the motor with a moderation device which applied 
lubrication grease and its grease between the slide members on which contact pressure with a worm, a 
worm gear, high revolving shaft, bearing, etc. acts. 
[0002] 

[Description of the Prior Art] The motor with a moderation device equipped with the worm and the 
worm gear is carried in the car as driving sources, such as wiper equipment and power window 
equipment. A thing [ that such a motor with a moderation device is smaller than before and high power ] 
is required, and the further well head-ization is desired. Then, it considers improving the lubrication 
grease applied to the engagement part of a worm and a worm gear etc. as one technique, reducing 
mutual frictional resistance, and making said motor efficient. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way. although the example of lubrication grease is 
indicated by JP,8-20787.A and JP,4-63895 A in this official report, the general technique of reducing 
the slide contact sound generated from between the slide contact sections, or reducing mutual wear is 
indicated. 

[0004] However, the motor used for wiper equipment or power window equipment may require a big load 
for the output shaft, and, in such a case, high contact pressure acts on the tooth flank between worm 
worm gears. When using it between the sections on which such high contact pressure acts, it is not 
indicated whether the lubrication grease of the above-mentioned official report is effective. Therefore, 
there is a possibility of a sliding friction not being made small depending on the case, but becoming the 
cause of about [ that effectiveness of a motor cannot be improved ] and failure. 

[0005] Moreover, this has a possibility that the same fault may arise, when the above lubrication grease 
is used between the slide contact face-to-face of not only the engagement part of a worm and a worm 
gear but bearing, and a revolving shaft, and the slide member of others other than the motor on which 
high contact pressure acts. 

[0006] This invention is made in order to solve the above-mentioned trouble, and even if the purpose is 
used between the sliding sections on which high contact pressure acts, it is to offer the lubrication 
grease and the motor with a moderation device which are stabilized and can demonstrate outstanding 
lubricating properties. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, the contact pressure 
which comes to add a solid lubricant to base grease, and exceeds 0.5 [kgf/mm2] was the lubrication 
grease used between the slide contact members which act mutually, and invention according to claim 1 
made particle size of said solid lubricant 5[mum] -40[mum], and added the solid lubricant more than 10 
[weight %]. 

[0008] Invention according to claim 2 made particle size of said solid lubricant 10[mum] -40[mum] in 
lubrication grease according to claim 1 . Invention according to claim 3 added said solid lubricant more 
than 15 [weight %] in lubrication grease according to claim 1 or 2. 

[0009] In invention according to claim 4, in lubrication grease according to claim 1, said solid lubricant 
consists of a polyethylene bead at least. In invention according to claim 5, in lubrication grease 
according to claim 4, said solid lubricant has polytetrafluoroethylene powder further. 
[0010] Invention according to claim 6 is the motor with a moderation device which used lubrication 
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grease given in any 1 term of claims 1-5 for either [ at least ] the gear engagement section or bearing. 
[001 1] Therefore, according to invention according to claim 1. particle size adds the solid lubricant of 5 
[mtjm] -40[mum] to base grease more than 10 [weight %], and lubrication grease is constituted. When 
the contact pressure exceeding 0.5 [kgf/mm2] uses^ such lubrication grease between the slide contact 
members which act mutually, a mutual coefficient of static friction can be stably made small, and the 
outstanding lubrication engine performance can be demonstrated (refer to drawing 3 - drawing 8 ). 
[0012] According to invention according to claim 2, since particle size of a solid lubricant was made into 
10[mum] -40[mum]. the coefficient of static friction between slide contact members can be more stably 
made small, and the outstanding lubrication engine performance can be demonstrated (refer to drawing 3 
- drawing 8 ). 

[0013] According to invention according to claim 3, since the solid lubricant was added more than 15 
[weight %]. the coefficient of static friction between slide contact members can be more stably made 
small, and the outstanding lubrication engine performance can be demonstrated (refer to drawing 3 - 
drawing 8 ). 

[0014] According to invention according to claim 4. by adding a polyethylene bead as a solid lubricant at 
least, a mutual coefficient of static friction can be stably made small, and the outstanding lubrication 
engine performance can be demonstrated (refer to drawing 3 - drawing 8 ). 

[0015] According to invention according to claim 5, by adding polytetrafluoroethylene powder as a solid 

lubricant further, a mutual coefficient of static friction can be more stably made small, and the 

outstanding lubrication engine performance can be demonstrated (refer to drawing 5 ). 

[0016] According to invention according to claim 6, lubrication grease given in any 1 term of claims 1-5 

is used for either [ at least ] the gear engagement section of a motor with a moderation device, or 

bearing. Since this lubrication grease can make a mutual coefficient of static friction small stably and 

can demonstrate the outstanding lubrication engine performance, it can improve the effectiveness of a 

motor. 

[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of the 1 operation which materialized this invention 
is explained according to a drawing. Drawing 1 shows the motor 1 with a moderation device used for the 
power window equipment for cars. The driving source slack motor section 2 of the motor 1 with a 
moderation device is equipped with the rotator 5 which has the York housing 3 and a revolving shaft 4, 
the magnet 6, and the brush equipment 7 grade. The York housing 3 is formed in the shape of a cylinder 
like object with base, and bearing crevice 3a is formed in the pars basilaris ossis occipitalis. The metal 
bearing 8 is fixed to bearing crevice 3a, and the end face section (lower limit section in drawing 1 ) of a 
revolving shaft 4 is supported by this bearing 8 pivotable. The end face section of a revolving shaft 4 is 
equipped with thrust slide contact section 4a, and this revolving shaft 4 is supported after the thrust 
slide contact section 4a has contacted the base of bearing crevice 3a. That is, this bearing crevice 3a is 
bearing which receives thrust loading of a revolving shaft 4, 

[0018] The moderation housing 9 made of resin is attached to opening 3b of the York housing 3 so that 
the projected revolving shaft 4 may be covered. The inside of the moderation housing 9 is formed in the 
predetermined configuration where the part and worm-gear 1 0 grade of a revolving shaft 4 which are 
arranged to the interior can be held. Two metal bearing 1 1 and 1 2 is fixed in the moderation housing 9, 
and the center section and point (upper limit section in drawing 1 ) of said revolving shaft 4 are 
supported by this bearing 1 1 and 1 2 pivotable. 

[0019] Moreover, in said moderation housing 9, bearing crevice 9a to which the opening counters the tip 
end face of a revolving shaft 4 is formed. A thrust plate 13 is fitted in bearing crevice 9a, and the thrust 
corbel 14 intervenes between this plate 13 and the tip end face of a revolving shaft 4. That is, this 
thrust plate 13 and the thrust corbel 14 constitute bearing which receives thrust loading of a revolving 
shaft 4. 

[0020] Warm 4b is formed between the bearing 1 1 of said revolving shaft 4, and 1 2. And when this warm 
4b and said worm gear 10 get into gear, turning effort is transmitted to the output shaft (illustration 
abbreviation) established in the direction which intersects perpendicularly with this revolving shaft 4. and 
window glass is opened and closed. 

[0021] Moreover, the lubrication grease G is applied to the engagement part of warm 4b and a worm 
gear 10. To the base grease x which mixed the base oil which consists of a polyalkylene glycol, and the 
thickening agent which consists of lithium soap, the spherical polyethylene bead (RE bead) y as a solid 
lubricant is added, and said lubrication grease G is constituted, as shown in drawing 2 . And between this 
engagement part, i.e., the mutual tooth flank of warm 4b and a worm gear 10. high contact pressure is in 
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an operation, especially thfe condition that window glass is arranged in the upper limit location or the 
lower limit location, and when a motor 1 tends to rotate in the open direction or the closed direction 
furrier, the high contact pressure before and behind 3 [kgf/mm2] acts. The lubrication grease G of this 
operation gestalt makes smooth sliding between the sections on which such high contact pressure acts. 
[0022] Here, these people are the following, and made and considered the presentation of the lubrication 
grease G which was suitable between warm 4b and the worm gear 10 on which high contact pressure 
acts. In addition, although warm 4b (revolving shaft 4) consists of iron (S65C), a worm gear 10 consists 
of polyacetal resin (POM resin) and it is with this operation gestalt In order to make the engagement 
part in false, apply the various lubrication grease G1-G6 later mentioned on the top face of the metal 
plate made of iron (S55C), and the resin plate made from polyacetal (POM) is arranged on this grease 
G1 - G6. This resin plate was pressed by the predetermined pressure to the metal plate side. And the 
measuring device of such a configuration was left in SO-degree-C ambient atmosphere for 96 hours, and 
the coefficient of static friction between both plates was measured after that in the various conditions 
shown in following 1-3. 

[0023] 1. Measure change of the coefficient of static friction an S55C plate and between POM plates 
accompanying the increment in contact pressure. As shown in drawing 3 , change of a coefficient of 
static friction when the lubrication grease G1 which carried out 15 [weight %] addition of the PE bead, 
and PE bead are not added to base grease (polyalkylene glycol + lithium soap), namely, PE bead uses 
the lubrication grease G2 of 0 [weight %] for it was measured. In addition, particle size of PE bead was 
set to 20 [mum] in this case. Moreover, 2 [weight %] addition of the polytetrafluoroethylene powder 
(PTFE powder) as a solid lubricant of the same particle size as said PE bead is carried out at both the 
grease G1 and G2. And the mutual contact pressure of the metal plate made from S55C and the resin 
plate made from POM was made to increase to 0.25[kgf/mm2] -4.5[kgf/mm2] in this measurement. 
[0024] According to the property Fig. of drawing 3 . a coefficient of static friction when mutual contact 
pressure uses the lubrication grease G1 in the section to 0.25[kgf/mm2] -1.5[kgf/mm2] increases to 
about 0.07 - abbreviation 0.1 1, and the coefficient of static friction at the time of using the lubrication 
grease G2 increases to about 0.08 - abbreviation 0.17. That is, the increment degree of the coefficient 
of static friction in the lubrication grease G1 is smaller than it in the lubrication grease G2. 
[0025] In this case, moreover, mutual contact pressure in the section to comparatively low 0.25 
[kgf/mm2] -0.5[kgf/mm2] Although the difference of the coefficient of static friction in both the grease 
G1 and G2 is small, mutual contact pressure in the section to 0.5[kgf/mm2] -1 .5[kgf/mm2] The 
coefficient of static friction in the lubrication grease G2 increases rapidly compared with it in the 
lubrication grease G1, and the difference of the coefficient of static friction in both the grease G1 and 
G2 becomes large gradually. 

[0026] And a coefficient of static friction [ in / almost / at about 0.1 1 / in a coefficient of static 
friction / in / in the section to 1 .5[kgf/mm2] -4.5[kgf/mm2] / in mutual contact pressure / the 
lubrication grease G1 / regularity and the lubrication grease G2 ] becomes almost fixed by about 0.17. 
That is, in this section, both the coefficients of static friction in both the grease G1 and G2 become 
almost fixed, without increasing. 

[0027] Therefore, according to this property Fig., when the lubrication grease G1 with which particle size 
carried out 15 [weight %] addition of the PE bead of 20 [mum] was used between the plates on which 
the contact pressure exceeding 0.5 [kgf/mm2] acts, it turned out that outstanding lubricating properties 
are shown. Furthermore, since the coefficient of static friction between these plates became almost 
fixed when the lubrication grease G1 was used between the plates on which the contact pressure 
exceeding 1.5 [kgf/mm2] acts, it turned out that stable lubricating properties are shown. That is, as for 
the lubrication grease G1, it is desirable to use it between the plates on which the contact pressure 
exceeding 0.5 [kgf/mm2] acts, and it can be said that it is optimal to use it between the plates on which 
the contact pressure exceeding 1 .5 [kgf/mm2] acts. 

[0028] 2. Measure change of the coefficient of static friction an S55C plate and between POM plates 
accompanying the increment in particle size of PE bead. As shown in drawing 4 , to base grease 
(polyalkylene glycol + lithium soap), particle size was made to increase to 5[mum] -40[mum], and the 
coefficient of static friction at the time of using lubrication grease G3 which carried out 15 [weight %] 
addition of the PE bead of each particle size, respectively was measured (when the particle size in 
drawing 4 is "0", it is the coefficient of static friction of lubrication grease G3 when not adding PE 
bead). In addition, mutual contact pressure of the metal plate made from S55C and the resin plate made 
from POM was considered as 1.8 [kgf/mm2] regularity in this case. 

[0029] according to the property Fig. of drawing 4 — the particle size of PE bead — 0[mum] - the 
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reduction width of face of the coefficient of static friction at the time of using lubrication grease G3 in 
the section to 5 [mum] — small — the particle size of RE bead — 5[mum] - a coefficient of static 
friction [ in / in the section to 10 [mum] / lubrication grease G3 ] — about 0.18- it decreases rapidly to 
about 0.13. 

[0930] and the particle size of RE bead — 10[mum] - a coefficient of static friction [ in / in the section 
to about 25 [mum] / lubrication grease G3 ] ~ about 0.13- up to about 0.1 1 — loose — decreasing — 
the particle size of RE bead — about 25[mum] - a coefficient of static friction [ in / in the section to 
40 [mum] / lubrication grease 03 ] — about 0.11- it increases gently to about 0.12. That is, in the 
section to 10[mum] -40[mum], a coefficient of static friction [ in / in the particle size of RE bead / 
lubrication grease 03 ] is as small as about 0.13 - abbreviation 0.11. and. moreover, change is the small 
stable section. In addition, when the particle size of RE bead exceeds 40 [mum], although not illustrated, 
it is surmised that a coefficient of static friction also increases with the increment in the particle size of 
RE bead. Moreover, the magnitude is unsuitable in order to use such a RE bead for the engagement part 
of warm 4b and a worm gear 1 0. 

[0031] Therefore, when using it between the plates on which the contact pressure of 1.8 [kgf/mm2] 
acts according to this property Fig., it turned out that lubrication grease 03 to which particle size 
carried out 1 5 [weight %] addition of the RE bead to 5[mum] -40[mum] shows outstanding lubricating 
properties. Moreover, it turned out that the lubricating properties further stabilized by lubrication grease 
03 to which particle size carried out 15 [weight %] addition of the RE bead to 10[mum] -40[mum] since 
the coefficient of static friction between plates became almost fixed are shown. 

[0032] Furthermore, it can guess that lubrication grease 03 which added RE bead with which contact 
pressure has the particle size of above-mentioned within the limits within the section of 0.5[kgf/mm2] - 
4.5[kgf/mm2] from the property Fig. of said drawing 3 is equipped with outstanding lubricating 
properties. 

[0033] The particle size of RE bead which contact pressure adds to this grease 03 by this in lubrication 
grease 03 used between the slide members exceeding 0.5 [kgf/mm2] has the desirable range of 5[mum] 
-40[mum]. and it can be surmised that the range of 10[mum] -40[mum] is the optimal, 
[0034] 3. Measure change of the coefficient of static friction an S55C plate and between ROM plates 
accompanying the increment in an addition of RE bead. As shown in drawing 5 . the coefficient of static 
friction when particle size uses each lubrication grease 04-06 to which the addition of RE bead of 20 
[mum] was made to increase to 0[weight %] -25[weight %] to base grease (polyalkylene glycol + lithium 
soap) was measured. In addition, mutual contact pressure of the metal plate made from S55C and the 
resin plate made from ROM was considered as 1.8 [kgf/mm2] regularity in this case. Moreover, the 
above-mentioned RTFE powder is not added by the lubrication grease 04. On the other hand. 2 [weight 
%] addition of the RTFE powder is carried out at the lubrication grease 05, and 4 [weight %] addition of 
the RTFE powder is carried out at the lubrication grease 06. 

[0035] according to the property Fig. of drawing 5 — the addition of RE bead — 0[weight %] - a 
coefficient of static friction when the lubrication grease 04 is used for the section to 1 5 [weight %] — 
about 0.18- the coefficient of static friction at the time of decreasing to about 0.12 and using the 
lubrication grease 05 — about 0.1 7- the coefficient of static friction at the time of decreasing to about 
0.1 1 and using the lubrication grease 06 — about 0.16- it decreases to about 0.10. In this case, the 
addition of RE bead of the section to 1 0[weight %] -1 5[weight %] is the section when the reduction width 
of face of a coefficient of static friction becomes small in said grease 04-06. 
[0036] And a coefficient of static friction [ in / almost / at about 0.1 1 / in a coefficient of static 
friction / in / almost / at about 0.12 / in a coefficient of static friction / in / addition / of RE bead / in 
the section to 1 5[weight %] -25[weight %] / the lubrication grease 04 / regularity and the lubrication 
grease 05 / regularity and the lubrication grease 06 ] becomes almost fixed at about 0.10. That is, in 
this section, both the coefficients of static friction in each grease 04-06 become almost fixed, without 
increasing. 

[0037] that is, the addition of RE bead — 10[weight %] - a coefficient of static friction [ in / in the 
section to 25 [weight %] / each lubrication grease 04-06 ] — respectively — about 0.14 and 0. — it is 
comparatively as small as 12 and 0.1 1, and, moreover, change is the small stable section, furthermore, 
the addition of RE bead — 15[weight %] - a coefficient of static friction [ in / in the section to 25 
[weight %] / each lubrication grease 04-06 ] ~ respectively — about 0.12 and 0. — it is the stable 
section rather than it is as small as 1 1 and 0.10 and moreover becomes about 1 law. 
[0038] Therefore, when using it between the plates on which the contact pressure of 1 .8 [kgf/mm2] 
acts according to this property Fig., it turned out that the lubrication grease 04-06 with which particle 
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size carried out ld[weight %] -25 [weight %] addition of the RE bead of 20 [mum] shows outstanding 
lubricating properties, moreover, the addition of RE bead — 1 5[weight %] - since the lubrication grease 
G4-G6 set to 25 [weight %] was range where the coefficient of static friction between plates becomes 
about 1 law as described above, it turned out that the lubricating properties stabilized further are shown. 

[0039] Furthermore, it can guess that the lubrication grease G4-G6 with which contact pressure added 
RE bead with the addition of above-mentioned within the limits within the section of 0,5[kgf/mm2] -4.5 
[kgf/mm2] from the property Fig. of said drawing 3 is equipped with outstanding lubricating properties. 
[0040] the addition of RE bead which contact pressure adds to this grease G4-G6 by this in the 
lubrication grease G4-G6 used between the slide members exceeding 0.5 [kgf/mm2] — 10[weight %] - 
the range of 25 [weight %] — desirable — 1 5[weight %] - it can be surmised that the range of 25 [weight 
%] is the optimal. 

[0041] In addition, the lubrication grease G5 of statical friction resistance which carried out 2 [weight %] 
addition of the RTFE powder was smaller than the lubrication grease G4 which does not add RTFE 
powder, and the lubrication grease G5 which carried out 2 [weight %] addition of the RTFE powder 
showed that statical friction resistance became [ the direction of the lubrication grease G6 which 
carried out 4 [weight %] addition of the RTFE powder ] small. 

[0042] thus, the particle size of RE bead which contact pressure adds to this grease in the lubrication 
grease used between the slide members exceeding 0.5 [kgf/mm2] from each property Fig. shown in said 
drawing 3 - drawing 5 — 5[mum] - the range of 40 [mum] — the addition — 1 0[weight %] - it can be 
surmised that the range of 25 [weight %] is desirable. Moreover, the particle size of RE bead added to 
lubrication grease can surmise that the addition of the range of 15[weight %] -25[weight %] is the optimal 
within the limits of 10[mum] -40[mum]. 

[0043] Therefore, particle size carries out 10[weight %] -25 [weight %] addition of the RE bead of 5 
[mum] -40[mum] from the above-mentioned result at **-SUGURISU. If the lubrication grease G used 
between warm 4b and the worm gear 10 of the motor 1 of this operation gestalt (mutual contact 
pressure between the members before and behind 2.8 [kgf/mm2]) is constituted Coefficient of friction 
between its warm 4b and worm gear 10 becomes small, a mutual sliding friction becomes small, and the 
loss of driving force is reduced. 

[0044] Furthermore, if particle size carries out 1 5[weight %] -25 [weight %] addition of the RE bead of 1 0 
[mum] -40[mum] and constitutes said lubrication grease G to base grease, since coefficient of friction 
between warm 4b and a worm gear 10 will become very small, the loss of mutual driving force is reduced 
more. 

[0045] As described above, according to the gestalt of this operation, it has the following effectiveness. 
(1) If the lubrication grease with which particle size added RE bead to 5[mum] -40[mum] to base grease 
more than 10 [weight %] is used between the slide contact members on which the contact pressure of 
0.5 [kgf/mm2] acts as shown in drawing 3 - drawing 5 , coefficient of friction between slide contact 
members can be made small, and this lubrication grease can demonstrate outstanding lubricating 
properties. 

[0046] Moreover, if particle size uses the lubrication grease which added RE bead to 1 0[mum] -40[mum] 
to base grease rnore than 1 5 [weight %]. coefficient of friction between slide contact members can be 
made smaller, and this lubrication grease can demonstrate more excellent lubricating properties. 
[0047] And even if the lubrication grease of the above-mentioned presentation measures the coefficient 
of static friction after leaving it in 80-degree-C ambient atmosphere for 96 hours in the condition of 
having made high contact pressure acting between slide contact members, it shows a value with the 
small coefficient of static friction. Therefore, the lubrication grease of the above-mentioned 
presentation can demonstrate outstanding lubricating properties stably. 

[0048] (2) Since RE bead cheap as a solid lubricant was used, the rise of the cost of lubrication grease 
can be suppressed. 

(3) As shown in drawing 5 , since the lubrication grease which added RTFE powder further as a solid 
lubricant made statical friction resistance smaller than the lubrication grease which does not add RTFE 
powder, it should be more excellent in the lubricating properties of lubrication grease. 
[0049] (4) Since the lubrication grease of the above-mentioned configuration is used between warm 4b 
and the worm gear 10 of the motor 1 of the motor 1 of this operation gestalt, the loss of driving force 
can be reduced and efficient-ization can be attained. Therefore, it is small and a motor 1 can be made 
into high power. Moreover, with the lubrication grease, the abrasion resistance (endurance) of warm 4b 
and a worm gear 10 can be improved, and the noise generated from an engagement part can be reduced. 
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Furthermore, since what is necessary is just to improve lubrication grease, the rise of the cost of a 
motor 1 can be suppressed. 

[0Q50] In addition, the gestalt of operation of this invention may be changed as follows. 
O Although the lubrication grease G was used for the engagement part between warm 4b and the worm 
gear 10 on which high contact pressure acts with the above-mentioned operation gestalt, you may use 
it Between the slide contact members on which other high contact pressure acts (for example, between 
the bearing 8, 1 1 . and 1 2 which receives the radial road of a revolving shaft 4 and this revolving shaft 4). 
Moreover, you may use it between thrust slide contact section 4a which receives thrust loading of a 
revolving shaft 4 and this revolving shaft 4, the thrust corbel 14, and a thrust plate 13. Moreover, you 
may use it between the slide contact members in equipments other than motor 1 . In addition, the quality 
of the material of the slide contact member in this case is not limited to the quality of the material 
shown with the above-mentioned operation gestalt. 

[0051] In addition, these people considered the presentation of the lubrication grease which was suitable 
between a revolving shaft 4 (S55C) and bearing 8, 1 1 , and 1 2 (it consists of Fe-Cu with this operation 
gestalt) like the above-mentioned operation gestalt. In this gestalt, in order to make a sliding part in 
false, the various lubrication grease G7-G10 later mentioned on the top face of the metal plate made 
from S55C was applied, the metal plate made from Fe-Cu has been arranged on this grease G7 - G10, 
and this plate was pressed by the predetermined pressure to said metal plate side made from S55C. And 
the measuring device of such a configuration was left in 80-degree-C ambient atmosphere for 96 hours, 
and the coefHcient of static friction between both plates was measured after that in the various 
conditions shown in following 1-3. 

[0052] 1 . Measure change of the coefficient of static friction an S55C plate and between Fe-Cu plates 
accompanying the increment in contact pressure. As shown in drawing 6 , change of a coefficient of 
static friction when the lubrication grease G7 which carried out 1 5 [weight %] addition of the RE bead, 
and RE bead use the lubrication grease G8 of 0 [weight %] for base grease (mineral oil + lithium soap) 
was measured. In addition, particle size of RE bead was set to 20 [mum] in this case. Moreover, RTFE 
powder is added by not both the grease G7 and G8. And the mutual contact pressure of the metal plate 
made from S55C and the metal made from Fe-Cu was made to increase to 0.25[kgf/mm2] -4.5 
[kgf/mm2] in this measurement. 

[0053] According to the property Fig. of drawing 6 , the coefficient of static friction in the lubrication 
grease G7 and G8 changes almost like the property Fig. of said drawing 3 . Therefore, according to this 
property Fig., when the lubrication grease G7 with which particle size carried out 1 5 [weight %] addition 
of the RE bead of 20 [mum] was used between the plates on which the contact pressure exceeding 0.5 
[kgf/mm2] acts, it turned out that outstanding lubricating properties are shown. Furthermore, since the 
coefficient of static friction between these plates became almost fixed when the lubrication grease G7 
was used between the plates on which the contact pressure exceeding 1 .5 [kgf/ mm2] acts, it turned out 
that stable lubricating properties are shown. That is, as for the lubrication grease G7, it is desirable to 
use it between the plates on which the contact pressure exceeding 0.5 [kgf/mm2] acts, and it can be 
said that it is optimal to use it between the plates on which the contact pressure exceeding 1 .5 
[kgf/mm2] acts. 

[0054] 2, Measure change of the coefficient of static friction an S55C plate and between Fe-Cu plates 
accompanying the increment in particle size of RE bead. As shown in drawing 7 , base grease (mineral oil 
+ lithium soap) is received. Particle size was made to increase to 5[mum] -40[mum], and the coefficient 
of static friction at the time of using the lubrication grease G9 which carried out 1 5 [weight %] addition 
of the RE bead of each particle size, respectively was measured ([ when the particle size in drawing 7 is 
"0" ]). It is the coefficient of static friction of the lubrication grease G9 when not adding RE bead. In 
addition, mutual contact pressure of the metal plate made from S55C and the metal plate made from 
Fe-Cu was considered as 1.8 [kgf/mm2] regularity in this case. 

[0055] According to the property Fig, of drawing 7 . the coefficient of static friction in the lubrication 
grease G9 changes almost like the property Fig. of said drawing 4 . Therefore, when using it between the 
plates on which the contact pressure of 1 .8 [kgf/mm2] acts according to this property Fig., it turned out 
that the lubrication grease G9 with which particle size carried out 1 5 [weight %] addition of the RE bead 
to 5[mum] -40[mum] shows outstanding lubricating properties. Moreover, it turned out that the 
lubricating properties further stabilized by the lubrication grease G9 with which particle size carried out 
15 [weight %] addition of the RE bead to 10[mum] -40[mum] since the coefficient of static friction 
between plates became almost fixed are shown. 

[0056] Furthermore, it can guess that the lubrication grease G9 which added PE bead with which 
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contact pressure Has the particle size of above-mentioned within the limits within the section of 0.5 
[kgf/mm2] -4.5[kgf/mm2] from the property Fig. of said drawing 6 is equipped with outstanding 
lubricating properties. 

[0057] The particle size of RE bead which contact pressure adds to this grease G9 by this in the 
lubrication grease G9 used between the slide members exceeding 0.5 [kgf/mm2] has the desirable range 
ofl5[mum] -40[mum], and it can be surmised that the range of 10[mum] -"40[mum] is the optimal. 
[0058] 3. Measure change of the coefficient of static friction an S55C plate and between Fe-Cu plates 
accompanying the increment in an addition of RE bead. As shown in drawing 8 , the coefficient of static 
friction when particle size uses each lubrication grease G10 to which the addition of RE bead of 20 
[mum] was made to increase to 0[weight %] -25[weight %] to base grease (mineral oil + lithium soap) was 
measured. In addition, mutual contact pressure of the metal plate made from S55C and the metal plate 
made from Fe-Cu was considered as 1.8 [kgf/mm2] regularity in this case. 

[0059] According to the property Fig. of drawing 8 , the coefficient of static friction in the lubrication 
grease 01 0 changes almost like the property Fig. of said drawing 5 . Therefore, when using it between 
the plates on which the contact pressure of 1.8 [kgf/mm2] acts according to this property Fig., it turned 
out that the lubrication grease 010 with which particle size carried out 10[weight %] -25 [weight %] 
addition of the RE bead of 20 [mum] shows outstanding lubricating properties, moreover, the addition of 
RE bead — 15[weight %] - since the lubrication grease 01 0 set to 25 [weight %] was range where the 
coefficient of static friction between plates becomes about 1 law as described above, it turned out that 
the lubricating properties stabilized further are shown. 

[0060] Furthermore, it can guess that the lubrication grease 01 0 with which contact pressure added RE 
bead with the addition of above-mentioned within the limits within the section of 0.5[kgf/mm2] -4.5 
[kgf/ mm2] from the property Fig. of said drawing 6 is equipped with outstanding lubricating properties. 
[0061] the addition of RE bead which contact pressure adds to this grease 010 by this in the lubrication 
grease 01 0 used between the slide members exceeding 0.5 [kgf/mm2] ~ 10[weight %] - the range of 25 
[weight %] — desirable — 1 5[weight %] - it can be surmised that the range of 25 [weight %] is the 
optimal. 

[0062] O Since it can surmise that a coefficient of static friction does not increase greatly even if it 
makes the addition of RE bead increase more than by 25 [weight %], the addition of RE bead may be 
made to increase from drawing 5 and the property Fig. of drawing 8 suitably more than by 25 [weight %] 
with the above-mentioned operation gestalt, although the addition of RE bead was changed to 25 
[weight %]. 

[0063] O With the above-mentioned operation gestalt, in drawing 5 , although the addition of RTFE 
powder was set to 2 [weight %] and 4 [weight %], it is not limited to this and an addition may be changed 
suitably. 

[0064] O With the above-mentioned operation gestalt, although RE bead and RTFE powder were used as 
a solid lubricant, the solid lubricant which consists of other ingredients, for example, molybdenum, 
graphite, etc. may be used. 

[0065] O With the above-mentioned operation gestalt, in drawing 3 - drawing 5 , although the 
polyalkylene glycol was used for base oil, the oil of other polyglycol systems and oils other than a 
polyglycol system, for example, an oil, mineral oil, etc. of a diester system, may be used as base oil. 
Moreover, the base oil which mixed two or more sorts of oils suitably may be used. Even if such, the 
same effectiveness as the above-mentioned operation gestalt can be acquired. Moreover, in drawing 6 - 
drawing 8 , although mineral oil was used for base oil, you may change suitably similarly. 
[0066] O With the above-mentioned operation gestalt. although lithium soap was used for the thickening 
agent, the thickening agent which consists of a thickening agent which consists of an ingredient of other 
soap systems, the ingredient of a non-soap system, for example, the ingredient of an urea system etc., 
etc. may be used. 

[0067] O With the above-mentioned operation gestalt, although the motor 1 with a moderation device 
was used as a driving source of the power window equipment for cars, you may use as a driving source 
of the equipment carried in other cars, for example, wiper equipment. Moreover, you may use as driving 
sources other than the equipment carried in a car. 

[0068] Technical thought other than the claim which can be grasped from the gestalt of each above- 
mentioned implementation is indicated with the effectiveness below. 

(**) Lubrication grease characterized by using it between the slide contact members to which the 
contact pressure exceeding 1.5 [kgf/mm2] acts mutually in lubrication grease given in any 1 term of 
claims 1-5. thus, since a coefficient of static friction will serve as about 1 law even if mutual contact 
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pressure increases if it carries out, stable lubricating properties can be demonstrated (refer to drawing 3 
and drawing 6 ). 

[0069] (**) Said slide contact member is lubrication grease characterized by for one side consisting of a 
metal in lubrication grease given in any 1 term of claims 1-5, and another side consisting of resin. Even 
if it uses it between such a metal slide member and the slide member made of resin, outstanding 
lubricating properties can be demonstrated (refer to drawing 3 - drawing 5 ), 

[0070] (*^) It is the lubrication grease characterized by said both slide contact members consisting of a 
metal in lubrication grease given in any 1 term of claims 1-5. Even if it uses it between such metal slide 
members, outstanding lubricating properties can be demonstrated (refer to drawing 6 - drawing 8 ). 
[0071] 

[Effect of the Invention] As explained in full detail above, even if it is used between the sliding sections 
on which high contact pressure acts according to this invention, the lubrication grease and the motor 
with a moderation device which are stabilized and can demonstrate outstanding lubricating properties 
can be offered. 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the motor with a moderation device in 1 operation gestalt. 
[Drawing 2] It is drawing showing the configuration of lubrication grease. 

[Drawing 3] It is the property Fig. showing change of the coefficient of static friction between the slide 
members accompanying the increment in contact pressure between slide members. 
[Drawing 4] It is the property Fig. showing change of the coefficient of static friction between the slide 
members accompanying the increment in particle size of PE bead. 

[Drawing 5] It is the property Fig. showing change of the coefficient of static fi^iction between the slide 
members accompanying the increment in an addition of PE bead. 

[Drawing 6] It is the property Fig. showing change of the coefficient of static friction between the slide 
members accompanying the increment in contact pressure between the slide members in example of 
another. 

[Drawing 7] It is the property Fig. showing change of the coefficient of static friction between the slide 
members accompanying the increment in particle size of PE bead in example of another. 
[Drawing 8] It is the property Fig. showing change of the coefficient of static friction between the slide 
members accompanying the increment in an addition of PE bead in example of another. 
[Description of Notations] 

3a — A slide member and the bearing crevice as bearing. 4 — A slide member and the revolving shaft 
as bearing, 4b — The worm it is supposed that it is as a slide member and the gear engagement section, 
10 — The worm gear it is supposed that it is as a slide member and the gear engagement section. 8. 1 1 . 
12 — A slide member and the metal bearing as bearing. 13 ■ — A slide member and the thrust plate as 
bearing, 1 4 [ — Polyethylene bead as a solid lubricant (PE bead). ] — A slide member and the thrust 
corbel as bearing, G. G1-G10 — Lubrication grease, x — Base grease, y 
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[0 028] 2. PEtr-XCDteSJiteci^^S 550 

>e/';rj-;n- 'Jf^■;7A5W^) (c^o, *as*5 [y 

m] ~4 0 [um] ^-CiiJjnS-S, -S^^CDiKtaoP E t' 
-X*15 [fifi%] aiJOL/fcjHrti'UXGS^-eia-e 
nffifflb/cJS^{c*jC:f2,ite^<3^^%ffl>JgL'/c (04* 40 
©tiS*5 roj ©JS^{Ctel>-C«. PEtr-X^r^JJDU 
&!,»<!:#©?H?ti^yxG3©»|g^ijm-C*S) . i^. 
C©«^, S5 5Cl!{^:/U- hiPOMS^BtP^U 
-hi©+ai:cD«Ji4J£«:l. 8 [kgf/mm']-3£ 

[0029] B4©#ttSCcJ:ntf. PEfcr-X©$iS 

*iO [f/m] ~5 [urn] fV(Dmm-CI,t. jfliti^UX 

G 3 ^mm htcm^(owmwm^<om^^sifiA-^$ < . p 

Etr-x:©iKtS*S5 [/im] ~1 0 [ym] iV(DS.m 
TW. rHtti"JXG3«:*Jl'JS»|?^^!6S^O. 18 50 
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-*!)0. 1 3$-r-^racc?iSil^-r^. 
[00 3 0] -5-br. PE t-X©{lSA5l 0 [Mm] 
~|5)2 5 turn] aE-CCKraTli. jH»y 'J XG 3{c*i 
W-SPSJ^O^^SiKjO. 1 3-il^jO. 1 1 SJ-CJg-^'AiU: 
?Sii>L/. PEf-X©aa3&i*^2 5 [ym]~40 [y 
m] *t?©Kra-C«, ?H?t5'VXG3(ctjWS»g«SF«^ 
Sj*5|^o. I I'-mo. 1 2i;-cM^*^«:JtJni-r'2). -:5 
^•3. PE t-X©«[S*J 1 0 [Mm] ~4 0 [ym] 
t -C©Era-Ctt. fift X G 3 (Cfc l-t -5 »SJS^*5 
*t>0. 13~i*S]0. 11<!:/Jn3<. L.A>*>^^b*J/]N3 1> 
SSl/fcEFelT'**. i^i. PE t-X©i&S*UO [u 
m] ^ffi^-SJl-^B. iajnL.^c<.i*5PEtr-X®ifeS© 

©J:^^£PEfcr-X^:<?*-A4 b <i:'?*-A:^^'-;l' 

[0 03 1 ]Sfo-C, C©#ttia«:j:ntf. 1. 8 [k 
g f /m m ' ] ©SttUEAUfffl-r -S t?' U - h HK^efflT 
tS(S*45 [um] ~4 0 [ym] $-C©PEfcf 

-X415 [mm.%] mmbtcmm if 'J y^G 3 imtitc 
mm^\i^7f;rct-f)m-^tc. x, ^mt^io [^m] 

-4 0 [ iim] *-e©PE tr-X?: 1 5 [SS%] ?3IJl 
yj X G 3 «, 7* U- h F^©»0^i^*Jai3[ 

r>tc, 

[0 0 3 2] MfC. ltrBEH3©i^ttHJ:0. 
0. 5[kgf/mm']~4. 5 [kg f/mm'] ffl 
KrarttC*}l,it:«. ±iHiffiHF*3©&S**-rSPEt^- 

x^asiin t/ctHfti' xG 3 «®*xytiffl?&«ftt*«it * 

[0 03 3 ] cn(CJ:»3. Sftj!jI*S0. 5 [kg f/m 
m'] 4fflit4}itta5t*W«:ffiffl-r*?Bjti";xG3{C 
ist^T. Ky'JXG3{C?^ftD-r-2>PEe'-X©ieS«5 

[/xm] ~4 0 [ym] ©SBH*s»Sb<. 10 [m 
m]~40 [ym] ©®fflj6i®®-C«)€.<tliS'J-C|f.5. 

[0034] 3 . P E e-X©^Jn]fiie»PCC#'5 S 5 5 
C^'U- h • POM:7*U- htB£ra©ff*^^«^©^ft 
=Sra'J^. ll5lC7n'rj:^K:. '^-xd/'jx (#'jr;l'+ 

[ym] ©PEtf-X©??R»afi%0 [SS%]~2 5 
[SS%] $T'iiftlS-t*ytS<7©iSmi^VXG4-G6 

h t<DmK(Ommm 1 . 8 [kg f/mm'] -st 
L/fc, X, ?S?tyUXG4tc«. ±ieL.fcPTFE-'N-'5 

^-*s^ai3nt:i,»&t>. — jstt^/yxGstcB, 
PTFE>'^••^»^^•-*5 2 [*ii%]8sfln3n. isjti^'jx 

G6{C«, PTFE>'<'i'^'-*M [Sfi%] ^toSnx 
[0 03 5] ia5©^tt0{Cj:ntf, PEe-X©SIJin 



(5) 



mifio [mm%] ~i 5 tsa%] s-ccdep5». mm 
y y ;^ G 4 ^figffl L/ tcm'^(o»mm^i}ii^ o . i s ~ 

?ti^ X G 6 imm b tcm-^a^nmmimamo . i e 

MS*M 0 -1 5 *-C©EK«. 

luia G 4 -G 6 <!: tC. »@m*^<iOjgEii>i|i*VjN 

[0 03 6] -5-1/-C. p E e-xcDas^jns*i 1 5 [mm lo 

%] -2 5 [aS%] S-C<DKPBlti. ?H?ti^';XG4(C 

G 5 {cfcW *»e^«^*i>I^O . 1 1 -ct5«-S. iSrt 
y 'J XG 6 (cteW^»gEMC^*5i^0 . 1 0 -ClilJ— 5c 

icfjii, o^ij. ctDlzra-cii, sy';;:<G4~G6«: 
tew i^mt^mmt t fcccfijQ-r ^. c i i^t < t jts-^i 
Hi. 

[0 03 7 ] OS*?. PEb--X(7)8s*ras*n 0 [as 

%] ~2 5 [Sft%] *-C(DE.raB. S?ajt^''J;^G4 

~G8{c*jwi»fS^^*<*n€'n*5jo. 14. 0. 20 

12. 0. 1 1 <tJ;tfj<e<J4^$< , L^^t^-fbAVJxtC*^ 

[ma%] ~2 5 [«a%] *-r©Eratt. ^isft i"; 

XG4-G6tcteltS#0filC^ia*S-e4T,-e4T,i!i^)O. 1 

2. 0. 1 1. 0. iotJ\^$<. hn^iimt-mtfi 

[0 03 8] SEoT, COimtatcarmi. 1. 8 [k 

SJ§^. iaS*!2 0 [/im] ©PEtr-:^* 1 0 [Sfi 

%] -2 5 [SS%] ?35»nbfctPirtyU:^G4~G6« 30 

mtitcmm<^'ii^^^-rcti)m-r>tc, x, pe^-x© 

^aS«:l 5 [SS%] ~2 5 [SM%] i Ui^ciaiti^ 
'JXG4~G6tt. ±iaL./cJ:5(C:/U- hPalWflS}^ 
«^*Hi«-S{CJiSfSH-C*4©r. MtcSSL'/cja 

[003 9] Mtc, MfBH 3©!^14ia J: 0 . iSftWI*' 
0. 5 [kgf/mni']~4. 5 [kg f /mm'] © 
Krarttc*jc»-c«. ±iB«5fflF«9©^*nsr P E t-X* 
asup i/fc?s?t i/';;^G4~G6 w«n/c?a»!|#i4€-fii^ 

[004 0] cn{CJ;«3. Sm*«0. 5 [kgf/m 
m'] ?:®A.S}iitlgl5«FaJC^f ejSity';XG4~ 

G6{c*jt»-c, ^i'yxG4~G6«c^An-raPEtf- 

X©^tt]S*5 1 0 [Sfi%] ~2 5 [*«%] ©®S*s 
jff*L<. 15 [a«%] -2 5 [Sa%] ©ffiffiJ&^S 

[0 04 i]j^. PTFEJ^'^if-%mmLfii,^wtnif 

'j;^G4±f3PTFE-'N-';»y-*2 [fiS%] ^JlDL/c 

?Sfti";;^G5©:^3js»KaBStt:*5/jN3<. ptfe-'>- 

Oif-irZ imm% ] 8Sfi[Jl//c?H»i^ 'J ;^G5J:0PT so 
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FEA>?5/->&4 [Sa%] m»nL/ft:?P3?t5'';;^G6© 

:^r*5ilS^StaA5/jN s < ^ c t o fc. 

[0 04 2] C©J:^{C. 891303-0 5 {C7p-r«#tt 
0<fc»3, «Mii*S0. 5 [kg f /mm'] 5rffl^^JM 
ia)gBWra{c<5M-r'5iHrti'';x{ctJi^r. fei^yxK^ 
ira-r-SPEtr-XOtStSjiSS [Mm] -4 0 [/im] © 

ti6H-r. *©8Sftis*5io [Mg%] -2 5 [ms.%] 

©l6ffiAiW$Lt»<!:«ailt:-t^. X. is^ti^'Jxocj^jra 
•rSPE e-X©^S*5l 0 lum] -40 [^m] © 

ffifflrt-c, ^©asftpfisn 5 [sfi%] -25 [ms 

[0 04 3]£eo-C. ±iEitSm*>6. -<-Xd/'JX«:. 
lftS*<5 [ urn] -4 0 [jLtm] ©PEtf-X% 1 0 

[ss%] -2 5 [mm%] misnLx. :^mmim(0't 

l®'t7*-A4 b • ■5*-A!^-<-jH Ora 
©Sfi41I*i 2 . 8 [ k g f /mm' ] Biim©m^ra ) tc 

ffiffl-r.5.ii?t^'j;^G*«^-rn«. ^<D^*-2.4h 
.•;7♦-AJ^^-^no rBi©J«^fi^*vjN g otj: 0 . ffi 
5:ra©ffla!iSfii*s/jN3<^c-:>-c. igai):t)©nx*5f&?i«3 

[0 04 4] Mk:, •<-:^i/VX«c. iKES*n o [m 
m] -4 0 [uia] ©PE e-X4 1 5 [SS%] -2 

5 [fis%] i3S)»u-CBinBS?9e^';xG%«fiS-r*i«. 

•i? * - A 4 b • >t» * - A* -;H 0 Fa©®JJSC&?»*5® 
to-C/hS < !!y:.5.©-C. tas:ra©IE«j:/3©aXi&iJ: 

[0 045] ±iabfcJ:^«:. :*^©J^!^«:j:ti«. 

tiT©58!»m**-ra. 

( 1 ) 03— S5tCn^-rJ:^{C. 0. 5 [kgf/mm 
. '] ©Sfi4ffiAi{lFffl-r.5.}§SgW.*ra(e:*JV>-C. 1&m*i5 
[fim] -4 0 [Mm] *-r©PEtf-X:&l 0 imS. 

%] JW±. -i-xi^yxcc^jjpu/cjsjti^y x*fiM-r 
n«. msg|^wrB^©^^^^*''I^3<■^#. cwmi' 
'J x«sn/c?ii»!^^^?feffl-c# .s. 

[0 046] X, aS*51 0 [Mm] -40 [Mm] t 
f©PEtr-X5:l 5 [Sa%] J«±. ^-Xtf'JXK. 

^mbfcmmifv x ;s:Mffl-r#a«. jf^asttp^©®^*^ 
[0 04 7] Li&^^j, jjaffi^©iSfty';:^«, 

9 6l^raiaaL/fcfStC-5-©»Jg^«m*tl5£L/rfc. 

[0 04 8 1 (2) Hf*?a?&Ji'JiL-C3cffitcPEhf-X 
%ffll^/c©-C. ?S?td/';x©nX h©J:^5&fflljLSCi 

(3) 05{c^-rJ:^K:. H<*va?tiSiI<!;l/-CJiCcPTF 
E -5 i^- ?:^»n t fcjSm y X tt. P T F E ■) i^- 



(6) 



[0 049} ( 4 ) ^mMBmcD't- it 1 CD*- ^ 1 © 

* -A 4 b • -5 * - A;^ -Y -;H 0 S«:W±fat«^© 

( 0 0 5 0 ] j^a. *lfe?BeDia6©JI5®». «T©<fc^(c 

o±ia*Js?fjjisr», iiEc»«*!iffi*»flfffl-rS';;*-A4 

b • '^*-A*;-f-;H OPaoiffl-^:»CC?a!#d/'j;^G 

pa. 9mt, @ett4tMiHiKtt4©7i;'T^u^s^s 

W5ttS8. 11. 1 2<!:©ra{Cfi6fflL-CfcJ:C^ X, 20 
}iSg»4 a. hSWttl 4, x^;^ — h l 

mmiiA ( S 5 5 C) <t#S8 . 11.12 (2fs:|US)K 
SgTW. F e-Cu JlOncS) <b©ra(CSL;rcjH?&i''; 

(cf'ps/ctoic. s 5 5 cmsm-y'\^- h©±ffi«:^T 

~G 1 0±{CF e-CuSf^:/P- h^iegL-C. S 

T'u- h^TBifiBs 5 5 cm^myx^- vmi<cw\n<Dmti 

•c#H^«f «: 9 6 ^pasts o. ■e©^. «T© 1 - 3 (C 
^i^-ra^ ©^«:*ji,>r. iss:/u-btisia©»ea!«fe 

[0052 ] 1 . «)i4ff©«W)nCc#^ S 5 5 Cr^'U- h 

• F e - C u V\mM(OmmWM(omtm\ 40 
^, aeK^-rJc-stc, (id;jft+ •j^'i/A 

tcPEt-x«i 5 [Kfi%] ^iraoitjHjti' 

'J;^G7<!:. PEb--X*50 tSS%] ©}Syti^y;^G 
8 t =Srfi&^ bft:i^^ic48l:r ■S»eM<j&»©^{t^«'J5e b 
/c. C©t|-^. PEtf-X©&SW2 0 [Mm] <t 
L/C. X. Wi";;^G7. G8«:». PTFE-'^••?5^- 
3t»s?3J»n3nri-i)&:l», -etr. C©S9^r(3:, S55C 

U-hiFe-Cu $J{^« <b ©tiS©«fi4II 
4. 0. 2 5 [kg f/mm'] ~4. 5 [kg f /m 
m'] S-CieUnS-lf/c. 50 
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[0 0 5 3 ] S6©?#ttllK:J;n«. ?S?ti^';xG7. 

G8(c*5t^^,#^ss«fe?^ii. mmz<m\SMtmm 

0 [ ym] ©PEt'-X^gr 1 5 [SS%] SSJniUfc?i8» 
ifV:^GHt. 0. 5 [k g f /mm'] iSA^g^ 

?rn^-rc:i*^#iJofc. Mtc, jaityuxG7l3;, 1. 5 

[kg f/mm'] '&e^SSS4JE*M'Pffl-r^7'U-h 

patcfigffl-r?,i. i^-?-!/- hp^©»efisc^ia*saii-5£ 

tc^j:S©-e..5cStfc?aft#14*^j^-rc<b*J*ij^/c. o 

?@fty";;^G7«, 0. 5 [kgf/mm'] 
a^2.Jgft4)EE*if'P^B-r-5P'U- hPa«:ffiffl-r«>C<!:*5» 
*U<. 1. 5 [kg f/ram'] *ie^4«ttE**{lF 

[ 0 0 5 4 ] 2 . P E e-X©iK[SHWin«C#^ S 5 5 C 

?•'t7A5^f^) (c*=fL. iei@=&5 [Mm] ~40 [u 
m] S-CifJaS^i, S^©aSI©PEtr-X«rl 5 [S 
S%] 8SJjnbft:?@mi^'J;<G9€r'?-n-eng5fflL/c*i^ 
{C48W*»^fi^^:«d5EUfc (ia7*©it4S*l TOj 

©JS^tc*jii-c«. PEtr-;^%asflnbSji><t#©jH?& 
i"jxG9©»jgsmm-e*^) , t^. C<Dm^. S5 

5 Ci^^JS^U- h <!: F e -C uS!!^BI:7"U- h i©ffl 
i:©«fi4IE«:l. 8 [kg f/mm'] — ^iLfc. 
[0 0 5 5 ] ia7©!S14HlcJ:n(i, ?B?ti'';;^G9«: 

itti. Se-3-C. c©#ttaK:i:*atf. l. 8 [kgf 
/mm'] ©SWHAif'Pffl-rST'U- hKtC^^-reti 
^. eta*J5 [/im] ~4 0 [Mm] 3J-C©PEtr-X 
* 1 5 [ Sfi% ] ^ JD L:fc?a?t 'J :^ G 9 ««tvfc?a?ff 
^14'&^TCi*i*lJ-7/c. X, iaSAUO [Mm] ~4 
0 [Mm] $r©PEe-X^ 1 5 [£B%] mMbtc 

[0056 ] S^c. BiFiaH 6 ©l^tt^ J: 0 . ««BE*i 
0. 5 [kg f/mm'] -4. 5 [kg f/mm'] © 

EWF^KliJt-^-Cti. ±f3SBffll^©&S*Wf SPEe- 

[0 057] cntCJrO, ^ft4BE*S0. 5 [ kg f/m 
m'] *SxS}iii)gpt^raK:j^T5ia»i^';;^G9(c 
*ji,i-c, igy«j;^G9{cg^jjn-rSPEf-x©iBiS«5 

[Mm]~40 [Mm] ©|5ffl3&JJi?*U< . 10 [m 
m] -4 0 [Mm] ©S6fflAi)II^Sr*Si«rtS. 

[0 058 ] 3 . P E t^-X©^Jrafilft(JOM:#^ S 5 5 
C:^U-f- • Fe-Cuyu-htBS:ra©»0«{<^© 
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•;5^■^?A5C:f^) (CJtL, fiiS*320 [urn] (OPEt: 

-:^©^jjQa*o [mm.%] - 25 [ma%] ^-cittti 

h i F e - C ui!{^^:/U- h iOtiSOOSMK 
«rl. 8 [kg f/mm'] — SiLfc. 

[0 05 9] ll8®ififtta«:j:n«. «8?»i^';;^Gi 0 

^itti>, fiEo-c. c©itttiaicj;nii. 1. a [kg 
f /ram' ] <Dwmii)mmt?>y\y- m^c^r^ 10 

JS^. gl[S*52 0 [Mm] ©PEt^-X^l 0 [S* 

%] -2 5 [sa%] g5ftnL/fc?iiity';;^G 1 oijsn 

**i5 [ms%]~2 5 [ss%] <bOi^cir3S?ti^';x 
G 1 ott, jjBL-fcj: -^itc:?'!^- i-m<Dmmmmmm 

ljf-Stcnj:^,®Hf*S©t?. MtcSSLfciHJtim* 

[ 0 0 6 0 ] Hic, Btrtas e ©if^ttia J: 0 « simbe*^ 

0. 5 [kg f/mm'] ~4. 5[kgf/mm']© 

Erartccfcti-ctt. ±s«BfflW©as»ps-cPEtr-x4 20 
mm Lfcmmif x g 1 0 »gn/cii»#tt*«^s c 

CO 0 6 1 3 cntCJ:*). S}S*BE*10. 5 [kg f/m 

{c*ju-c. g[i/"uxG 1 o«:jss;ftD-r€.PEe-x©asto 

0 [as%] -ZS [SS%] ©IBB*JJ(?*0 
<. 1 5 [m&%] ~2 5 [MS%] ©ffiH**a:®-C* 

c 0 0 6 2 ] o±u^mmvit. p e t--x©^SDS 

%2 5 [SS%] *-C|E^fc3-B-fc*l. S5SD^08©# 30 

ttsj: 0 . p E K-x©'^j)nfi=& 2 5 [as%] fc(±tS 
©r, PEt-x©?^*i«%2 5 [m«%] fetb. fia: 

[006 3] 0±iBlliS?^.«-CW. H 5 {C*50»-C, P T 

L/fcAi. cnKiig3£3n.5<>®r»^t<. Steffi*®!: 
[006 43 oisE^mm-cu. mmsmmt p 

Ebf-X, PTF E^N--? i^'-^ffifflL/i^c*^ ^(D\mti 40 
[0065] 0±iailiS?^.«-C«. 03-0 5 (Ctel* 

©fife©^ u if 3 - jvj^©js-?'. s)< 'J u 3 
fflu-c*>j:i,^. X, tti!t@©tt*iifi:iii&u/cStt*fie 

fflL-C^jcfcl,^ C©i:'5(Cb-C4>±faSlifeJfJSIiPtil© 
^.Ci!t)5-C#2.. 3?.. S6~S8«:*jC>t:, S 

tttcfiEtt^ffimUfcjb^ |5l«{cjS:^ELr<>J:c>. so 



200 1-18 1668 
12 

[0 06 6] 0±iailM5Mf«. Ji^ J: ^?HJ{c "J -i; 
A5W^?:fiML/fc*s. ■e■©^6©5W^^©t**i^4:'3J4 

sJt% J: ^fi'j-?', *5l•t^5K©ttl4. m^-fuTS© 

t^f4^ J: 0 fj: ^ It J: ^ 3IJ U -C 4> J: l ^ « 
[006 7] 0±i3^*IJ^^.-C«. jSiitHli^^t^-^' 

1 =&:??lffi''^•r7-'!7 > K$gg©lBi6j!5<b L-t:fflc>?c 
AS. '5-©f6©»MK:jgtW*Ka. Pi^.tfc-f-'N-i^S© 

[006 83 ±iassiJ6©je.«*6ieJi-cir sitJjasjji 
( ) IS^^ 1 ~ 5 ©I » -THifi 1 :stcf aaofflrf 

XtcAsC^r. 1. 5 [kg f/mm'] ^«;1-5,S^ 

•r-5.?s?t^/ux. c©j:^>cc-r*a«. ♦aaia©sjMJE*i 

J9J)0OTt>»B»M*»*!««-«ift4©-C, 

jS?t!^tt^feSr#?. (l33RDfS6#M) . 

[0 0 6 93 (a) it^Jii ~5®t»-rnA>imsa 
tE®?Hf»i";xK:*ji^-c. friBS«sm«. -:^*i^is 

y;^. c©J:e.^c^)|IS!i©JiStigm<t. »tfliM®ffl«)Sa 

«i®paK:^u-rfc. «nrcjs»#tt=&^T»* 

[0 07 03 <''^) iS^Jii ~5®c»-rnA>imfa 
ig®?saf»i'yxfc*ji»t:. friBa«fSW«, i4>«:^JS 

i5!©fllbg|5«FBi fcffiffl L r *, , e*xfcii3?t^tt*^»-c 
#^ <@6~S8#M) . 
[007 1] 

C^^©?J!l:S] J^±l¥xELfc<fc'5«:, *f6a^(cj;ti«. 
[@lS©^#^j;l$iBJ] 

m 1 ] -**8BJiS{ctJW5«3i««^*#*- 5»©»i 

[0 2] ?sfsyj;^©^fiR*^-ra-c*^, 

[0 3 3 }iSIi§mra©^MSitAD(c^^m«imm® 

[04] RE f-x©igtsii*ntc{$ ^fiiiiaWH©^ 
[05 3 p E t^-x©gs»nsi«*n{c#'5fi«isiJi!*ra® 

[06] S(ltfl|{c*j W 4}g«)gWra©«MIEit*DK:# ^ 
ffl«iSP**ra®^^<J^SBi®^^k%^n-r#t40-C* 
[07 ] ^Wtciji^f S P E b'-X©WiMi:{*5Ji 

[0 8] Siim*Jl:f-5PEt-X©^jtinfililnitc»^ 

}s«)8mraosiiE^^»®s:{t*7i^-r#i40-c* s. 
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«FPa2 0 0 1 - 1 8 1 6 6 8 
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11. i2-mmmmzm^^tLx(0j^^}i^. * 
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G, Gl'-Gl 0 -?i3vt^y:^, x --^-xy'J>^. y 
X) . 



imi] 



12] 





13] 



0.25r 
0.20- 
3 0.15- 

S 0.10- 

0.05- 



mM(S55C vs POM: tBOt g6B)Rttift) 



/life *U7Ml;^7'J3-* 

PTFEK05f-ijM: 2 
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